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ftf- <DTi&m t , WK» - ©TJMUbtcj&fc 3 ttfcC o 

team ztitcuwmtfrmz mmmmzmm»ic*s c » 
r. BffsESi— ©TH&e^T i *fcttRu©(,>rn«>*5 

-c-©ST«:tis-rsji©R u?giKcfco t>e(.»sK«jR8a 

6. B«feCotRu©^^6fe6TflfiKiC*Jl>r. R 

CM*Ji5 ] ifJfcJB l *^4©(<^-rn*Hciaig©iiiS^ 
»i2^ii«:«:*jws. miiec o iRucD^^e^c^T 

isttfme ] i*si . 2, 3 */c{i4K*ji^-c. buIb 
STia!)ScD®5tieisj^fi<t. BfriasiSia{kJi©@5tBErfii 

itKtOOOl] T*&£jfflB£l£8K(*. 
[I«^7]i»^l. 2. 3 */c«4tc4sl»T. itutB 

[m^ms ] m&mi . 2, 3. 4. 5, 6*fci;t7ct 

sfi^iasi^{fc©tB*t{aa**£ii>3 -a- ztc#><D&m^ 
[rnxowmum}] 

[000 1] 
[0002] 

[ft*©*****] inmtt±£<D¥kmznmc. ±&<o®m 



(2) »¥8- 1 80360 
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^©g^i*-T*^*o-CU.2>„ <fc<)^<©tS*R£:3 

rtSBMIB^jCtCttfooT. 3 P.CCfBISSg^[fiJ±-C# 
SWfcaiBfik^rSCi Or. ffiffi^MIBISttrSWijieSrSI 

[0003] SififiS^,IEIS«. IBIS^<*<DaM«:*tL-C 

10 - h^>1f ?->a >X •?if*=r4 ?X (IEEE 

Transactions on Magnetics) . MAG- 1 3 (1977)1 
2 7 2MOI&5:K:iB^3nru^ 0 C©ffifflS&StsBliHC 

fr-?*$tj:mfm-fi&>kft^>£>mw$>z>. c© 

[0004] mmmmmtmoismmicit. mmm^ 
1*©*i*i>Co^:£fliu6c£fli. v&nfyt>®mztx 

^Jg^fiTTS <L. ^CDSfS^Er**(0 0 0 1)® 
#sgffi®K WKft 0 < . [ 0 0 0 1 ] left htc%> 

&ikmm&mhinz> < , com*. mmtimmjj&z^t 

[0005]fCT, fflSiKTWISRBt. Co^ 

fc. T i ^©A^S7t»«®^^r^«, [00 0 
30 1 ] iBlolC-^-rt^c*. Ctl^rTtttMiL-C^lv Co 

^sai4Si<DErfi]te^K#-c# ^ c <t *s^S3nrti 

IEEE Transactions on Magnetics, MAG - 1 9(1 9 

8 3)1 6 4 4Hctia*fc©i&:fcecie3as3ft-ci>s. 

[0006] ic C©i ^ &T i TiSM±tC^ 
LtcC o £&MVm<D c «i©^>ft©A^ 3 4> . +^/J\3 

t»t»t»^.tt3a>ofc. ccommn. Ti<tco^©ts 

^^!©^*5 1 5 %t^^tclt>. C o ££©flm9)&B 
B#«ciBi6jttAS£Lti2./'ci*-C*-5<!:^^n-5. f-CT, 
40 Co^attM©c^83(S]^3e.K|S]Ji3#.Sfc«)© 
gf/cJ&TtS)®©§3%3!)iS$ txr O/c 
[0007] 

[#e^JS9iLct^<b-r€>^ii] ^^©getjtt^ ^ 
©T«kM±ccff^Lx/cCo-^l^{cl:k^r. beaten 

Ei^tttcfiti. siasams^tt©^:^^. Site^fB^ 

[0008 ] 

[I$iil£8¥&-r£/c.s!>©#f8] *^(7)giaamiBi^ 

so mi. m i cc^Tcfcotc. ^ttsffii 1 <t. sg_htc 
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matstiftrftmi 24, T»i±«cM3hfcco* 
^j&ftt-r&^&comm&im i 34, sittMftiiJbK: 

TlftBI<0»f4^CoiRu<O^^r*4Ci*» 

[0009] *^<osiifiB^ia^at*<D*r. <b%m 

tt. H2CC^-TJ:9K: > #SS(£Sfi2 1 4, S«±CcffJ 
■Lb«c0fiSS*ifc«aW2 5 4fr6tt&&iS«5liBfiMI 
[ooio] *lfe^com-CD«^<DSii[fiaMfa^*r 

fcfc, ( 1 ) C o iRuCO^^^^c^TiikJg^. Ru© 

arsa©Ruiss^ t c©ji<Dirrcc<a»T5JB<DR 
[ooi i ] ^mmm-. mzKom^commmmm 

mWXrte. C o £Ru<D&&frh%:Z>Tt&mZs Ru<D 
mS&*4 Oat %R u «±T?* ^Ci (CfWfr&J* S. 

[0012] *3t*»wc[>»— . »z:©«ij5dE<DSfflaa 
se»«t*-cM\ mmmitm i 3 ro'2 4 & . t*&j« 1 

2 . 2 2, 3 *st^tit> [000 1 ] 

[0013] s ^tc^Hj^-, mn<Dmf&<ommm 

[0014] *«!8©B«^8»i. ±f6T>|ft?so/t 
$8£fBii, ??£T£/ca&CD^^* F. 88^* K4S 

[001 5] 

£o S H ^®«CoSD : Rui|5lG</^fg^^j& 
^7^Sg^>N i P*=i— fv>^LfcA 1 ^ 

ma*&i$rrz> 4 . (ooon ffi^stsccw cc& 
mftmmmt ir^«co«fiHiai<DciitE 
R u ©iftKau Oat %ti±<Dffljffi«-r« % ** y 



(3) ftfflW- 8- 1 80 36 0 
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W4 0 a t%Rufel±©ffiffl-C«t^CD^jiWr* 

[0016] CoRu ^<DttiF-je»a\ ^^(7>ffl^(c 
ihWLraKWJc^t-r*. CoMRu©a«i<D^ 
S»«*ti-etiO .2 5 1 nm. 0.270nmt$)^ 
Co-40at%Ru(D^f»tt0.259 nmr& 
5 0 b/c^ot, Co-4 0at%Ru^*T»i 

2 5nm)tOttT!lft©St CoRu^iitc 
Lr-3«A/jNS<ttS. L/c^ot, C<D^£*Titt 
^4LTffll>£4, Co^©tnJtBJiSSB$(DHBfiI(DSLn 
SrKrihU cWititEl^OlKC^SKflSfbM^fNH'rs 

[0 0 1 7 ] RuMT i tt % cttffigEfi!l,*»-ri> 
Co^BBEttBI<b(Da»<D«^»0!)^tt, R u * 

-15X440, CoRu^cpig^cJt^T^Tfifc 
20 ^Ct'Ti^6UliRu(DTiI^Ml/c 

[0 0 18] £6(c, CoRuMTiM, Ru«ffi 
W<DjB*>€>fe-5«Jifc4 I, Ti^^NiRu 
<DTKaS±tCRuffiSCDSti®^^JSL, -eoStSCcR 

utMtoxsciiitjujflw-aci-c, »sa9cc«7-je»s 

Ruagg*. SSCcfiC^J^^Sfi®{bJS(«iC(nJ^^ 
30 r, 3iRWK:ffiTS#*c4ecj:orfe. 

[0 0 1 9 ] CCDi^CC, C o^fi8ttKOatt<D*S^ 
®RK:ifii»tt-f-®R«:J^oC o R u^££ v TJSRlcflB 
c»*c4*cj:!K Co^iM(Dc«iils^iii 

[002 0] 

<^f&^ i >as2 .5 ^>^<D^x^g^^c\ m 

^* ha^^M-^^u^^acc^or^lit/^ S«3 
lOWC, CoRu^T»l32, 3 2' . Co^ 
^«14B3 3, 3 3' , ^-#>SiB3 4, 34' 5: 

[0 0 2 1 ] tiZSUCits TJl^>tfX&mi,K #X<DE 
tiO .1 Pa. S&Sg2 6 0 °C, 5£JSiIg©#5 0 n 

©M«Co-40at%Ru, ttttMtO^JS€C«^5 
^-^^ hcDffl^iC o-15at%Cr-5a t%T 
50 atlfe. COffl^CDCo^ffiffli(OaffiCDg?« 
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0.2 5 1 nm-C&ofc. &flg<£>fliJ?W:, CoRu^S 
TiW5 0nm, Co^ISS^iOOnm, *7- 

^gspnonmiuco ±.iz<Dmzmz? «xm 

[00223 imutc%m<D&&mft*xm\B\ifr cct 

m^fttti £ mmmmmj it <vsm) 
ft-ensust^. x*§i[iitFr~m, coRu^TiasiR 

<om& [o o o i ] ser^bTc^ct^^o/Co Co 

££®ttM<£>X«$0 0 0 2@*fb--^cDU ?*>^ffei£ 



WfBFF 8 - 1 80 36 0 
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mux. a v*i/?&&<Dmmai)m'j>i,xtot). co 
-fr&M&mco [oooi] &itQ&&m2ftxi,>tc 0 mm 

mm.Jifo<DmMM*3 8% (4 2 0Oe)[^lUc o 
[002 3] ££&CTi&Kk:C o -5 0 a t%Ru^ 
Co-7 5 a t%Ru^££ffl(,>fct§^Cfe v 

[0024] 

[iu] 



Til 


a $A0)i$ 






<nm) 




iWl(Oe) 


Co-40a t%R u 


0.2 5 9 


2.8 


1520 


Co — 5 0a t%R u 


0.26 1 


3.1 


1490 


Co- 7 5a t%Ru 


0.265 


3.1 


14 70 


ttb (turn) 




8.5 


1 100 



[0 025 ] (mmW2> BSl .8 ^>f(DNiP4 

Ru^e>^^-OTiK4 2 t 42' , CoRu^i 
frhte2>m-CDTmm4 3, 4 3' , Co^^14^4 
4. 4 4' , *-f>M4 5, 45' £C<D»T? 

[ 0 0 2 6 ] /SJ^US. TJl/^>tfX%mi,>. #X<DEE 
jjO.l Pa, S«flg2 6 0 4 C, J«J^IS##5 0n 

v KDMCo-4 0 a t%Ru, etfeiiCD 
fc!8ltcmi,>2>2-<fy hCDfflJ&teCo - 12at%Cr 
-lOatXPtiLfc. C(DSfl^(DCo^fi514MCD 
a«KDfi£&i0 .2 5 5 n m^C^> o/c„ SJg<DM^(i v 
&uTtSM#3 Onm, CoRu^TiI^5 0n 
m, Co^KM^lOOnm, #-#>&aj^l 



20* M^ZWiZ ztte<&muxif-> /c 0 

[0027] ftmbtcm*<Di&M s mfazxm®ft(<c£'> 
x. mMmtezmmmmif]^- <vsm> *«ur^ 

ti^tiMTzUtc. xm^UrXte. RuTi&m, CoRu 
^TiftJ^WC o^Itti^O 0 0 2 0^-^ 
HS'Ji**!, [00 0 1 ] IEfaLTl>£C<h#fc> 

#>o/c. C o^$ffl^Z>X3§IO 0 0 2IelJftb--^(Dn 

mt. coRu^T*ii*fflc»r*c*<ra«o*ff=rft 

30 (sas^orfco . c o^ittlo [ o o o i ] lEinj 
^8fc«s*iTi>fc. mmmmjitfvDumjite i 3% < i 

9 0Oe) ft±L/c. 

[0 02 8] $6CCRuTi6MCC«^r, TiTW* 

£f|2K:^T. 
[0029] 
[*2] 



t m m 


x & p v * y 


m & 15 ft <D 

O e ) 


C o R u / R u 


2. 5 


17 0 0 


R u ( it «£ « ) 


3 . 6 


15 10 


C o R u / T i 


2. 7 


16 5 0 


T i (Jrt&fl) 


3 . 5 


15 8 0 



50 



v K5 2#ffifi3ttr(,>£ 0 CCD^M^y K5 2CD8SS 

fiE»«M*5 lccstT^li^^r^^^x-^ssi^'f 
WfflI-r*/c*ecgB»ll^l3iB5 5 , tHB^«6@K 5 6 . 
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[003 1 ] <HISW3> Igl .8 

ft:. *t54 l<0pliic % Ru3^6«cS»— <Z>TiftlR4 
2. 42' , CoRu^^6ft^ZlCDT«6Jg4 3. 
43', Co^«tt«4 4, 4 4' , *J-#>G3SM 
4 5, 4 5' *C<DJBffr»«ET*. 
[0 0 32] dURCCtt. T^=f>^*fflC^ 
2 6 0°C, AliK^5 0 n mOftttt»*lfc. C 

C o h iRuj?-^^ h*&££K:.Xr5? * > 

o-12at%Cr-10at%PttUc, CCDffl^S 
C0Co&^SttttBt(Da«KDfi3»0 .2 5 5 n mr&o 
/c 0 SMaXgm*. RuTW s 3 0nm, CoRu^ 
£TflWR#5 0nm, Co^afflg^l 0 Onm, tf 

ra—osaaw ri^^i * c <h a: < »g& l x n o fc. 
[oo33) <mutc$m<DmM t &ftzxm®$r'v. m 

^^t^^fAM^it (VSM) *fla(r>-c**i*tiiW 
5EL/e„ X«@*r"e«, RuTil, CoRu^Ti 

(OWkifi [0 0 0 1 ] &faLX\<>2>Cttfit>frr>tc 0 Co 
^SttiOXSO 0 0 2@*ffcr-*<Da 
*8HJEUfc<fcC4. *^ffl®^£»tKtttt. CoR 

KSJKtt £ tm b x , a ? * > y ft«<D¥ffi«# 3 5 % 

M^Urfc 0, Co ^HSSttRO [000 1 ] ElfiJ**Sfc 

sstiti^. c o Ru^T»i©w*[fii©ajs» 

teO, RuTifi^iCDWfflf^fi^Co-7 2 a t %R 
u, C o^Mttii^SffiftiarC o - 4 6 a t %R 

[0 03 4] CCD,«/&<DC oRu^(Da#<D^$^l 
Ifc^i, RuT*W^©f*ffi{*ifi"C0 .2 6 5nm. 
Co^ifflgiWIftarO .2 6 0 nmr*£ 0 

coffi^ejasifc-ofc* te^-<o**y << v vmz. Ru 

.0%, Co 

R u ^Tit&M iCo ^fittttM<3DSSlffir - 1 . 8 %"C 

mwmm*fa<DemDi>2 1% oiooejisi 

[0 03 5] <^S6fi|4> iEtSl -8 >f>^7^i 
L/c 0 SS6 1©J5I(C, TiT«lJg6 2, 6 2' ,C 



(5) &m^8- 1 80 36 0 
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o-70a t%Ru^TttM6 3,6 3' . Co -4 
0at°/oRu^TJftB6 4, 6 4' , Co^M 
6 5, 6 5' . ^^>SSI6 6, 6 6' £C<DJIfiF? 

mu&2 5 0 °c. eusa&ma son m©jfcffr««u 
[0036] m&mmmicm^zz-y v KDW&te 

10 Co-15at%Cr-5at%TaiUc B CCDffl^S^ 
Co^«MOaiOIS«0.2 5 1 nm-C&o 
fc. &M<DMHfci:. T i Ti&m& 30nm, Co-70 
at%Ru^TiI^2 5nm, Co-4 0at%R 
u-&AT*tSI** 25nra, Co ^#8814®^ 1 0 0 n 
m. 1 0 n m t Uc 0 ±K<DR»j«tt 

[0037 ] fa8L/fcS»4<D»ftiaRl*XttH*fr. fiB 
SW*tt«rKI4®«®ffiBE*it (V S M)£ffil>T-eft«eft9J 
20 ^L/c e X«t0JrT?«, TiTlfeJK, CoRu^Ttt 

ibr^c o^siKoo 002 miv-z&mms 

ti % c<Dm& [0 0 0 1 ] Wat}LXl*2>C±&t>tif>^ 
[0 0 3 8 ] C o££«tt«<Z>XIB0 0 0 2@Jf tT-* 

ttviWLLtcmmmm&ttmisx. nv*>#thu 
<D¥mm& 2 7 %m'puxio o . c o ^iittio [ o 

00 1] gefa^#3trCO/c 0 C©li|&0*SfO=X 
30 7 y * hfite. TiT««4Co-70at%Ru^ 
TiMlr-10%, Co-70at%Ru^T 
»iiCo-4 0 a t%Ru-&£TiftK<D^ffir-2 . 
2%, C o - 4 0 a t %R u^Tffili C o^I 

»Litmmmm»ttm^x s % < 1 3 0 o e ) rsj± 

[0 03 9] C(Z«iS««gB»«#*ffll*T, 05(Ci 
40 «:fl«Lfc. SMl^I^g^M-e, fism^^ 

[0 040] 

«cflBt»SC4{cj:0. Co^fiSffig(Dc#sa:iS[^1* 
[0E<^fa#«:ifti»] 

[s 1 ] *mm<om-<Dmmm<ommmsszmm»<om 
50 BBw^Dnwa. 



1 
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mmmfouimm. 

[04] *mw<om-<DmmM<Dm&mm.izmM#<D\Bj 



<ftffl¥-8- 1 80 360 
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* [05 ] *§m<r>mmm%m.o>-7u » fi. 
[06] xmi<D&=<Dmmm<Dmmmxu&t&&(D%i 

1 1 -#ttteS«. 12-CoRu^TttS, 13- 
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8 - 1 8 036 0 




(72)«gB# isiij mm 



- 1 8 0 360 

imJB) ¥*&1 3f4«6B (200 1. 4. 6) 

[£&3#-Sf ] ftm¥-8 - 1 8 0 3 6 0 
[&P8B] ¥-!&8!t7FI 1 2B ( 1 9 96. 7. 1 2) 
^§§^^8 - 1 8 0 4 

[mmmn) mm¥6 -317951 

G11B 5/66 
[F I ] 
G11B 5/66 



i^ffiMiEW] 

[JKttiB] ¥JdU 2¥3/§ 1 50 (2 0 0 0. 3. 1 
5) 

[ffiiEMmmmz] mmm 

intcC oiRu £^tf 6 & ZTt&m £ , mTiBTtte 

ti/cT i £tdctRu<Dt,*~?tiftZ^tim— ©Tfl&Jgi. 
MlBSg— ©TifeJ^tCJfctSSfi/cC oiRu £#tf££ 
Tttiilgi. H?ia^z:<DT«±K:^fiK5 
ti/cCo^r^^-tf 5^©iiiL^tJSi. friesii: 



**, rfttBS«ffliJ©Si©R u?&K<fc 0 kffioc t^r^iii 

mrie«WJ^6mriesiSffi{t)gfflijcc[6]^ ora^w 

[1**115 ] iwiaTtfcllKfcUT, R u©$Jg#4 0 a 

t %£Ltr as c tzmmtr &»*ji 1 iBD^DSHi® 
[19*116 ] ffliem— (DTmmicto^x, r u©?&g#i 

40a t%iilLt?*£C££#M<t^£f**:iS2 7^4 
^©SiSfi&MfBfSSS**., 

[i**JS7 ] B?fBTiffiK©<s3fcieifij:£<a<i . itriaiiaiia 

ftMOfll^Ber^^a^, 4(>K[000 1]-C*6Ci 
^i![i-r-S«*Ji 1 71iM6iB«€)Mii:^ia^^„ 
[1**118] StJjSSl, 2. 3, 4, 5. 6*fc(*7K 

ia«s©siaEsmiB^«si*. BuiBgttia^gaia^tti^s^ 

TSfcfeWCSJtJi, HfFlBSiCSamiBiS^ttCCtflS^IB 

m, m£?z>tctb<Dw.m.^ v k, tflfBEa^-^ KtmrfB 

fiB^fBij^S. 
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